The increased of growth, yield and quality of soybean seeds are expected to occur by applyingP (phosphorus) and B (boron). This research was to investigate the effect of P and application of B their response on growth, yield and quality of soybean seeds. This research was conducted at fieldland and the Laboratory of Seeds and Plant Breeding, Faculty of Agriculture, University of Lampung from November 2016 to April 2017. This treatment was arranged in a 6 × 2 factorial consisting of six doses of P 2 O 5 (0; 50; 100; 150; 200; 250 kg/ha) and two concentration of B (0 and 5 ppm). This study was designed in Randomized Complete Block Design (RCBD) with three blocks. Homogeneity of variance was tested by Barlett's test and non-aditivity model using Tukey's test and continued by orthogonal polynomials at α 0.05. The results showed that applying P to dose 250 kg/ha increase the growth, yield and quality of soybean seeds in all variables. Whereas the applications 5 ppm of Boron increased growth, yield and quality of soybean plant seeds higher than without Boron on avariable number of unfallleaf, dry weight of plant, 100 grain weight, germination, dry weight of normal seedling, and vigor index. Response of growth, yield and quality of soybean seeds to increased doses of P did not depend on the granting of B.
Implementation Research Preparation of Media for Planting:
The kind of soil that used is ground Ultisol. Soil is put into polybags and weighed approximately 8 kg of each. 72 polybags are used. There were 12 polybags which have been filled the Ultisol soil per group.
Planting: Soybeans seeds were grown in polybags filled by planting media. Planting done by immersing the seed into polybags containing media for planting to a depth of 3 cm. The seeds were planted as much as 5 grains of seed in each polybag. It was aimed to get the plant which has the best growth rate and to prevent failure to grow of a seed planted. One week after planting, selection of similar plant growth was conducted by selecting 3 similar growth plants and those plants were put into one polybag.
Fertilization: Phosphorus application was given with interval 0 g TSP/8 kg of soil equivalent to 0 kg/ha of P 2 O 5 ; 0.43 g TSP/8 kg of soil equivalent to 50 kg/ha of P 2 O 5 ; 0.87 g TSP/8 kg of soil was equivalent to 100 kg/ha of P 2 O 5 ; 1.30 g TSP/8 kg of soil was equivalent to 150 kg/ha of P 2 O 5 ; 1.74 g TSP/8 kg of soil was equivalent to 200 kg/ha of P 2 O 5 ; and 2.17 g TSP/8 kg of soil was equivalent to 250 kg/ha of P 2 O 5 ; fertilizer was applied 2 WBP (Weeks Before Planting). Urea fertilizer and Kcl respectively as much as 0.4 g/8 kg is equivalent to 100 kg/ha was applied to 2 PM WAP (Weeks After Planting).
Application of Boron:
Spraying boron was done since the plant was 21 Days After Planting (DAP). Boron was applied 4 times, respectively by age 28, 35, 42, and 49 Weeks After Planting (WAP) with a concentration of 0 ppm and 5 ppm is equivalent to 0 g and 0.028 g. The need of Boron was adjusted by spray volume used at each time of application. Dissolved Boron was sprayed onto the entire surface of the bottom leaf using a hand sprayer. Applications of dissolved Boron was done in the morning to avoid evaporation by the sunlight.
Harvest:
Harvesting was done when the plant was 88 days old. At this age the pods have reached physiological ripening. Harvesting was done by removing the soybeans from polybags. Trimmed crops were collected and dried to a moisture content of about 13%. It aimed to facilitate the threshing of seeds.
Plant Growth
Plant Height (cm): Plant height was measured from the base of the stem to growth point at the end of the vegetative growth of soybean plants. Measurements were performed in centimeters by using meter when plants was 7 WAP (Weeks After Planting).
Number of Leaf Fall: Number of leaves fall was determined by counting the leaf fall, the leaf yellowing and was about to fall when the trees reached 7 WAP (Weeks After Planting).
Number of Leaf Unfall: Number of leaf unfall was determined by counting the leaves unfall or still attached to soybean plants. Observations were made when plants are aged 7 WAP (Weeks After Planting).
Dry Weight of Plant (g):
Dry weight was obtained by weighing dried plant soybeans during early phase of pods charging. The drying was done using the oven with temperature 70 o C during 3 × 24 hours. The measurement was in gram.
Plant Yield
Total Number of Pods: Observations were made at the time of the harvest by calculating the total number of unfilled and filled. Calculations was carried out in units of pods per plant.
Number of Filled Pods:
Observations were made at harvest time by counting a total of pods per plant. Total count of filled pods were then separated from the unfilled pods. Calculations were carried out in units of pods.
100-Grain Weight:
Observations were carried out by counting the seeds using a seed counters to 100 grains, weight was measured in 12% moisture content in units of gram.
Quality of Seeds
Germination Test: The method used for germination test was based on ISTA (2010) namely rolled paper test by using plastic. Soybean seeds (25 grains) from each treatment were put on two layers of moist CD paper then covered with two layers of it (Fitriesa et al., 2017) . It was rolled in moist condition then placed in germinator of IPB type 71-2A with room temperature (26±0.4 o C). First count observation awas conducted on the 5th day after planting and second count observation was done after the 7th day. Vol. 10, No. 6; 2018 Dry Weight of Normal Seedling: The five samples of normal seedlingwere put in envelopes then put in oven temperature 70 o C for 2 × 24 h, then measured in weight using electrical balance.
Vigor Index: Index of vigor was measured based on the number of normal seedling on first count with formulas (Copeland & McDonald, 2001) ,
Experimental Design
This study was arranged factorially (6 × 2) in randomized complete block design (RCBD). Factor "A" were two concentrations of B (0 and 5 ppm). The factor "B" were six doses of P 2 O 5 (0; 50; 100; 150; 200; 250 kg/ha). Each treatment was repeated 3 times.
Homogeneity of variance was tested by Barlett's test and non-additivity for linear additive model was tested by Tukey's test and continued by orthogonal polynomials at α 0.05. The grouping was based on the planting day with intervals of 2 days.
Results and Discussion

Responses of Plant Growth
The observation on soybean growth components included plant height, number of leaf fall, number of leaf unfall, and dry weight. The results showed that the response of soybean growth to increased of doses P did not depend on the application of B as shown by all variables of growth (Table 1) . Table 1 . Recapitulation of the effect an increase in the dose of P and the addition of B on soybean growth Note. B 0 = 0 ppm B, B 1 = 5 ppm B, PH = plant height, LF = number of leaf fall, LUF = number of leaves unfall, PW = dry weight of plant, * = significantly different at  0.05, ns = not significant.
Plant Height (cm):
The results showed that application of P 2 O 5 with dose to 250 kg/ha improved soybean plant height. At the dose of P 2 O 5 50 kg/ha, soybean plant height reached 43.59 cm and increased 3.8 cm for every additional 50 kg of P 2 O 5 ( Figure 1 ). Application B with a concentration of 5 ppm produced plants with height which was not different from without B ( Table 1) . The results are in paralel with Jayasumarta (2012) which stated that the real effect of different levels of fertilizer P on soybean plant height variables. . Soybean plants applied with 5 ppm B produced the number of leaf fall at 11.79% lower than those without B (Table 1) . This is because the function P is also related to the hardness of the plant leaf so that the leaves do not easily fall. This is in line with research Razaq et al. (2017) which states that the leaf is lack of P had lower chlorophyll content, and easy to fall. (2010) also states that P fertilization of 100 kg/ha had the highest number of leaves compared to those with no fertilizer on Kenaf plant. Application of 5 ppm B increased the number of leaf unfall 5.96% higher than that those without B (Table 1) . Rio Tinto (2012) stated boron deficiency resulted in many changes in the anatomy of biochemistry and physiology of plants. Some functions boron is also associated with macro nutrients such as phosphorus, boron additions indirectly help P in cell development, strengthen the structure of cell walls and membranes so fewer leaves fall and leaves that persist on the plant for more. 
Response of Plant Yield
The observation on soybean yield components included total number of pods, number of filled pods, and a 100 grain weight sum. The results showed that the response of soybean yield to increased dose of P did not depend on the addition of B as shown by all variables of yield (Table 2) . Note. B 0 = 0 ppm B, B 1 = 5 ppm B, TP = total number of pods, FP = number of filled pods, 100G = 100 grain weight, * = significantly at  0.05, ns = not significant.
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Total Number of Pods:
The results showed that fertilization of P 2 O 5 with dose to 250 kg/ha increased the total number of pods. At the dose of 50 kg/ha, the total number of pods pods produced reached 53 pods and increased by 26 pods each additional 50 kg of P 2 O 5 ( Figure 5 ). The total number of pods of soybean plants with the application of 5 ppm B was not different from those without B (Table 2 ). This is in paralel with research Morshed et al. (2008) who stated that the application of phosphorus to a dose of 125 kg/ha produced the highest soybean growth and yield compared to the treatments without fertilizer. This is consistent with research Fandi et al. (2010) that the role of phosphorus in the growth of stems and leaf resulted in the number of flowers, better fruit forming to increase yield. 
Number of Filled Pods:
The results showed that fertilization of P 2 O 5 with dose to 250 kg/ha produced filled pods to 163.38. At the dose of 50 kg/ha, filled pods produced reached 49 and increased 26 pods for each additional 50 kg of P 2 O 5 ( Figure 6 ). Application of 5 ppm B produced a number of filled pods which was not different than those without B (Table 2) . Begum et al. (2015) said that the number of pods reached the highest with dose of P 54 kg/ha as 54.49%, higher than other treatments, and the lowest number of pods at a dose of P 0 kg/ha. 
100-Grain Weight (g):
Fertilization of P 2 O 5 with dose of 0 kg/ha, weight of 100 grain produced was 11.27 g and increased as 0.005 g of every additional 1 kg of P 2 O 5 ( Figure 7 ). This is in paralel with research of Thoyyibah et al. (2014) who stated that application of various doses of phosphate fertilizers in two soybean varieties had significant effect on grain weight per plant, Detam-1 variety which was cultivated 200 kg/ha of phosphate fertilizers produced the highest weight 42.02 g, equivalent to 3.5 ton/ha and had great significance with other combinations. Soybean plants with the application of 5 ppm B increased weight 100 grain 6.41% higher than those without B ( Table 2 ). The research of Bellaloui et al. (2013) indicated that the application of B through the leaves could increase the seed weight (100 grain weight) of 16.1 g higher than those without B of 13.2 g of soybean on treatment given water. This is in line with Rio Tinto (2012) stated that the addition of boron in plants could increase the success of flower pollination and had a role in seed formation, and application of boron on soybean plant increased the weight of 100 grain. 
Quality of Soybean Seeds:
The observation of soybean seeds components included germination, dry weight of normal seedling and vigor index. The results showed that the response of soybean seeds to increased dose of P did not depend on the addition of B or vice versa as shown by all variables of soybean seeds (Table 3) . Table 3 . Recapitulation of the increase in the dose of P and the addition of B on the soybean yield Note. B 0 = 0 ppm B, B 1 = 5 ppm B, G = germination, DWNS = dry weightof normal seedling, VI = vigor index, * = significantly at α 0.05, ns = not significant.
Germination (%):
Fertilization of P 2 O 5 with dose to 250 kg/ha increased the germination, but maximum germination was reached at the dose of P 2 O 5 226 kg/ha as 84.97% (Figure 8 ). Application of 5 ppm B increased the germination 20.12% higher than those without B (Table 3 ). The results of Rosliani et al. (2012) stated that application of boron 1-4 kg/ha could increase germination and growth potential maximum onion seed. The research result of Supriyanto et al. (2012) also showed that boron could increase the percentage of germination of sandalwood 19.32% compared with the control (0 ppm boron). In additional 400 ppm giving a best effect on vigor (growing speed) of sandalwood compared with control. Rio Tinto (2012) stated the need for B was much higher for reproductive growth than vegetative growth in most plant species, boron increased the production and retention of flowers, lengthening of pollen tubes, germination, and development of seeds and fruits. (Figure 9 ). Application of 5 ppm B increased the germination 21.26% higher than those without B (Table 3) . Lesilolo (2012) stated that the level of the grant of a phosphate (P1) had a value of percentage of germinated, vigor index and the dry weight of normal seedling lower than compared with the percentage value of the other four treatments (P2, P3, P4, P5). Vigor Index: Fertilization of P 2 O 5 with dose to 250 kg/ha increased the vigor index, but maximum vigor index was reached at the dose of P 2 O 5 198 kg/ha as 36.38 % (Figure 10 ). Application of 5 ppm B increased the germination 16.62% higher than those without B (Table 3 ). According to Perdana et al. (2014) , the dry weight of seedling could determine the quality of the seed, if it had a large dry weight of seedling, it indicated that the seed had good quality. The height of the weight of the seed depended on the of the dry matter contained in the seed, the shape of the seed and the size of the seed.
Fageria (2009) stated low boron content in the plant would lead to decreased synthesis of cytokinin hormone (a hormone that works in germination) because in additional 400 ppm giving a best effect on vigor (growing speed) of sandalwood compared with control because boron is an essential ingredient needed in the germination process of pollen grains and pollen tubes and it is indispensable for seeds to increase seed germination and vigor. 
Conclusions
Fertilization of P with dose to 250 kg/ha was able to increase growth, yield and quality of soybean seeds on variable plant height, number of leaf unfall, dry weight of plant, total number of pods, number of filled pods, 100 grain weight, germination, dry weight of normal seedling. Application of 5 ppm B increased growth, yield and quality of soybean seed higher than those without B at a variable number of leaf unfall, dry weightof plant, 100 grain weight, germination, dry weight of normal seedling and vigor index. Response growth, yield and quality of soybean seeds to increased dose of P did not depend on the application of B shown by all the variables of growth, yield and quality of soybean seeds. Vol. 10, No. 6; 2018 
